Radiosurgery is a recognized safe form of treating and usually curing arteriovenous malformations (AVMs). Complications related to radiosurgery, especially late sequelae, are rare. Such sequelae may be secondary to incomplete treatment of the original lesion such as haemorrhage, or secondary to the radiation damage to the tissue, or both. Sometimes treatment may induce new lesions. We report a patient who had an AVM cured with radiosurgery, but developed hemisensory loss acutely and had changes on MRI in keeping with a haematoma. We discuss the possible differential diagnosis that should be considered.
Introduction
Arteriovenous malformations (AVMs) are a heterogeneous group of vascular malformations which can be treated in a number of different ways. Various aspects are taken into consideration when, if any, treatment is advised. Because of their benign nature any treatment needs to have a low morbidity and mortality to be considered of benefit. For an AVM less than 3 cm in diameter in an eloquent area radiosurgery is an appropriate method of treatment fulfilling these considerations 1 . The complications associated with radiosurgery include the possibility of haemorrhage while the treatment takes effect, cyst formation, dural arteriovenous fistula and radiation induced necrosis [2] [3] [4] [5] [6] . Rarely a late complication may be a chronic encapsulated expanding haematoma or de novo cavernoma formation.
Case Report
In November 2004 a 19-year-old male patient presented with a grand mal seizure. An MRI was performed demonstrating a left-sided 3 cm parieto-occipital AVM fed by branches of the middle cerebral artery and draining into a large cortical vein. He underwent angiography where it was ascertained that endovascular cure was not possible.
It was decided to treat the lesion with radiosurgery, and in March 2005 he received a single fraction of 23 Gy (18.5 Gy at the margin of the lesion (80% isodose)) delivered via a linear accelerator with micro-multileaf collimator following the Flickinger model guidelines 7, 8 .
Post treatment the patient initially complained of headaches and developed some focal alopecia at beam entry/exit points, but these both quickly resolved.
In January 2007 he underwent a routine twoyear follow-up dSA which showed complete cure of the AVM (Figures 1 and 2) .
In November 2009 he presented to the emergency room complaining of hemi-sensory loss involving the right side of his body. An MRI was performed showing a 3 cm left-sided parietal haematoma with extensive surrounding oedema (Figures 3 and 4 ).
Although the patient was fully conscious he cavernoma or a chronic encapsulating expanding haematoma.
Discussion
While it is unrealistic to expect a treatment to have no side-effects or complications, radiosurgery is recognised as being a relatively safe treatment for AVMs, providing well-validated underwent a craniotomy to remove the lesion and relieve the mass effect because the hemisensory loss and headache persisted. At surgery discrete fluid collections were found, some clear, others containing old blood surrounding a spongy central vascular lesion. The patient made an uneventful recovery with complete resolution of symptoms within days. Histology from biopsies taken during surgery revealed that the vascular lesion removed was possibly a models for treatment are adhered to [7] [8] [9] [10] . Therefore, when a patient does have a complication, it is important to establish whether this could have been avoided, and if avoidance is not possible then it needs to be considered as a potential treatment risk. This patient both clinically and radiologically had a haemorrhage post angiographic cure of an AVM (Figures 1 and 2) . Cure in this instance was defined as absence of a nidus on angiogra-phy. Although the AVM draining vein was still seen on the two-year post treatment angiogram it filled at exactly the same time as the other cortical veins. Incomplete treatment as a cause of delayed haemorrhage was thus thought to be very unlikely in this case, leaving the disturbing possibility that the radiosurgery treatment was the cause of the intracerebral bleed.
The histology was difficult to interpret, and although there were features suggestive of a plastic they do satisfy all Cahan et al.'s criteria for radiation-induced lesions, namely a latency interval between radiation and development of a lesion arising in the radiation field, a lesion histologically distinct from the originally treated lesion, and that the patient is not genetically predisposed to the lesion they develop 14 .
Perhaps more important than the exact cause of the haematoma in this patient is cognizance of the fact that they may occur as a rare complication of radiosurgery.
In conclusion, radiosurgery remains a valid treatment option for arteriovenous malformations. one should be aware, however, that radiation could have complications and induce new lesions which may themselves need treatment or cause complications. This may be particularly relevant in these patients as there may be an underlying susceptibility to developing new lesions. When a patient presents with neurology late post radiosurgery and there is an abnormality on MRI, the differential diagnoses to be considered should include cavernomas or chronic encapsulated expanding haematomas.
cavernoma, these might also be in keeping with those of a chronic encapsulated expanding haematoma. Certainly the radiological picture was comparable to the findings reported by Nakamizo et al. and Takeuchi et al. 11, 12 . The oedema seen is probably too extensive to have been caused by the haematoma alone and radiation injury is a more likely cause.
The number of adults reported to date with radiosurgically induced cavernomas is only three as reported by Sasagawa et al., and we agree with Pollock and Flickinger that it is important to report and publish these results 8.13 . Hopefully by doing this, the true incidence of radiation-induced cavernomas will become known.
The incidence of chronic encapsulated expanding haematoma is also rare, especially when one considers that of the 57 reported in the literature only eight have been associated with an AVM, and of the five associated with radiosurgery only one was in a patient cured by radiosurgery 11 .
Although neither cavernomas or chronic encapsulated expanding haematomas are neo-
